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(57)Abstract 

PROBLEM TO BE SOLVED: To perform quantization control, 
capable of facing a variable rate encoding system by calculating an 
average encoding data speed per second video unit for each first 
video unit and calculating a first parameter by using it. 
SOLUTION: This video signal encoder 1 calculates the average 
encoding data speed per frame in a GOP for each GOP and 
calculates the first parameter (r) by using it. Thus, the first 
parameter (r) can be changed, corresponding to the average 
encoding speed in the respective GOPs. Also, the video signal 
encoder 1 uses an average quantization step, updated for each 
GOP with the average value of reference quantization steps Q for 
respective images in the GOP, one which precedes time-wise the 
GOP defined as a present encoding object as an initial value and 
calculates the filling degree of a virtual buffer as a third parameter 
used at the time of calculating a quantization step Q for each 
macro-block for each image type in the GOP. 
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(predictive coded picture) XfiBtf^^-V (bidire 
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MK{». «*tff-f9*iief*f-fX* (Digital Vi 
deo Disk. DVD) T?ffll*« d 1 tfX£Z> Q 
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S^K*<feSo ^^X*&3-{hmfflt\*. ^ikiaot 
FJr5£tf>t:y hu— He ft « I^bC^lt4MT 

LXit, MP E G^xtlC JiL^Tjl^ ^^H^r T"X h^E"TJU 
(Test Model) i:P?!i*x-6«^<b«SiI»5**<-|lft(c«ffl* 
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I*. iWf^i:«ffl*hfcfittS| *»ivfc« ("T [»13] 
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(i^T. mm) o sot d 4) (is) xt&tf 

(16) it(c&l,\T. T | x ( i - 1 ) /"MB_cnt . T 

P x ( i - 1 ) /MB cnt&l/TE* x ( i — 1 ) /"MB_c 

nt it. ^f*ll Wf-V, Pt^fWBt^f 
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««(C«|y a-C/cirffl^L/ct^O i - 1 sbs-c<dsi 
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1 9] 



dPo =k : 



d I o 
d Bo 



d B o = k 9 

[00 2 9] fcrcl^TV^P^P^ i <D$ 

Qi =d*i xSl/r 
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l^{£SM&/\^:7 7<7)^;gj£d Ij . dPj MdB 
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[0 0 2 8] ^fcgS](7)GOP*(Dg*D<7> I t^^-V. 

p t^f-v^tfB e^^-vicfeit^sio^v^p^p^ 
s{SfflMft/< % >77a>ftajSd i i . dPj si/dBj 
d i o . dPo Rifd bo erfct^tosHB) I*, ^-ti 

[817] 

(17) 

(18) 

(19) 

[»2 0] 

(20) 

[»2 1 ] 

h) (21) 

[0 0 3 0] fr< LTftIffl«$^r ^f='*5l+^ i &-7^ P^ 
P V §0>#Bgfi-?*bX =r V ZfQ fi<U \h £ hZ> « 



(8) 
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[003 1 ] (3) fiT-<b*l»7VU=f 'jXA0i3Xf 
±&(D« 27f7 ?\Z J3 LvTStti L fc#HB«^bX ^ 
»«»a>«lB<J!>;fc**) *l*©lLS*«i*ri:* 

asLfcfi-ci&sfcA. c(7)|g37.^^^[cfcuvr(i. s- 

#Jt L -7 0 p ^ □ y 1 Sa)MT lb X V ^MQUANT £ 
WZ2<Dm*itXTV?k LX%Lth?Z>7.TVZ?Xfa& 0 

acti = 1 + min ftl> i 1 to 4 ( 
£Ell\-CWtiJ-3-&o --t? varsblk'*^ ^^p^p x >^ 
i04OOlJ|^P7^ (-^^^P^^sblk) icfclt^ 
T^f^ftT-f^U ^+t-^^P^^sblk(r^(i-i>T 

Var sb ,k=2 (Pi "Pave) 2 



m<D7<7T-< e^>r (^p^^^^ycDAc/s^<Dx^ 

actj te* -ttDjWa^P-^^ (1 V^P^P^^*!^ 
4ffl#«E*rS) cty-fVh^ (intra ) HSS«*ffll*T 

[§&22] 

.t.k) (22) 
^■r-rbf-r^r var s blM** 
IS23] 

(23) 



[0033] "T^:^^ (23) 8 x8 iU^C04O 

1 

Pave 2 P j 

6 4 

■9-^^P^^sblk(cfcif-6±T0)H* (64ffl) (count 
*aL cft&#Bf*»c»ULfc3IJMS* (Pj -P 
ave ) 2 0)^«-*^»-9-^^P^^sbik(ca3(+*7^-f- 
-ftfir-<r var s blk<t LT#t±j 4 o<7>t^:/p y<7sb 
IklcoiNT^tL^tlSiaiL^T^^eT 1 ^ varsblk^^ 

2 x act i 4-avg act 

N acti= — 

act s + 2 xavg act 

Zmi^TJEmit-fZo ?tit>1=>7<7 7-<<eir<< act 
0.5-2.0 OffiffllCjEJS^Lfcffia N_ actj *«Wr 

& o 

[0 0 3 5] avg_act'(i > f$^b*tti<!: LTl> 

MQUANTi = QiX N_act i 

[0 0 3 6] ^ftfe*ll«<7>a«l*^ill#a>»L**# 
SL^l^§^7^7 P ^P |= OLNTC7>#SBg^b 
X^^V^Qi iE*ftLfc«a N_ actj ^JUir&C 
tlz&V^ -?0u-?uv0 i lcoi\TiIi«<BtBtS-£» 
#0)^L*$#JtLfcg^bX^^ ^MOUANTj &mZ>Z 

[003 7] ^(D&olZLXfimtttWLt LXl^&7 Is 



^^iU^fiiPj <t. 

[»24] 

(24) 

i^7^f^t # f>f varsblk^to+h^^P^^ 
sblk(Dr^ir>f tf-f T--f var s blk£^ P :7 p i (c 

oivrtDj^r-f tf^-r actj t-?&^t zmvfr-t&o 

[0034] ^(D&olzLX&lh Ltz^^nyuVO i 
(7)7^f<tT>f actj *IE*<bLfc«***a 
[Sfc 2 5] 

(25) 

"7 U — 1 Off! (7) 37 U — tf-<g> actj (D^JSfil 

t- V ^MQUANT j it. 
[!&2 6] 

(26) 

COg^^bX-r^ ^MQUANTj tf>&j££tl&t. s^M^ib 
XirV ^MQUANT j CJiOtT^P^P^^tfKftStl 

( 1 4) a. (15) SXfi (16) a(=j3l+*B m 
iz])tiU£ti&o 
[0 0 3 8] 2l<D7l'—dxlZ$iLX±j&(Dmi~ 

l>T(7>^TC0-7^ P^P^^lZOLNTM^IbX^^^MO 
UANT*<l«;AaSL. f>fy$;Hft«l^fe*GOP 



(9) 
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P ICO UNT±^(Dm 1-S30Xf7 ^*<ft*>*L* o 
[0 0 3 9] £ Z5A<±aO)J;5«f * h^f;Hc«fe4 

L/— h*<BffiT5fc5£^5 (2 1) xttCfcLNT 

«1 <D/^>— 9 r^SSTJft-SCtSflftL, SOT 
&GO Pdfclf^lg 1 <Z>/^> — * r *# — 5£<k*4a> 

[0 0 4 0] *«8Bttia±a>ii5*#JtL-c<f**Lfct,a) 
5ct©t?*8D»OT»*fc»jt, RfettflH»&4HbS 
[0 04 1 ] 

u *tt»iiiafeU(cfis$3hT< «« 20)Miia(c 

«l#lvi?«**L** 1 <&/^* — 9 £S§ 1 (D^<tm<iS 

1 <7)S^bX^^^*Sai^^lB{cJ£B**1±^t=tf)<D|g 

2(©/<5* — 9*£tfiU lKD/^^-^MS2(D 
9(=*-3Lvc»*<b»*fc LT^4S530lft« 

¥(£(:: oi^ra)* 1 <D**fcx^:7**ttrt-*.fc3i:: 

<ot5. Kia>/^j«-*t#*ia>ift«*tt«=teit*¥ 
^»#ft^—*aa:(zj6i:T:a:<b*i**ct 

[0 0 4 2] 

[0 0 4 3] (1) ±{**g/£ 

»5eBtt2lcA***t5o BB«»*<b*-r^fB3e@»2 
liA2)£;h,6(ft«{I^S 1 ©#7I/-A*»20)l«fl[# 

<oifa)iB«»*<b*-f ? (jut, ^fr^m&n^tn 

*.0S&3 diHtb-f £ 0 ci<0ll*««»»*fcSS«1 



I*. ^J^(^15i@(7)^U'-A^mi ^Eft^*(i<t LT0 1 
GOPtLT»!©1«fiin. 
[0 0 4 4] Hj«»^bIlII?3fe^^|5lSS3l*m^*3Kf= 
®&9 -f ^i:ffiot§7 l/-At«ftt4Iti:Htf 
»jLTB**#S 2<h LT7^>3>/\-^ 4lr£tb 

-f £<tw=. a»ffl««#s2(=-3L^T<DH«4»-r^« 
*S3**«|*— K*«B*5, M*** hJUfettiBlk 

Sx.lHltt3(±aft»*<b**iTi^7U— AOBi*^^ 

HWlciS^lcfcSIIHft OUT. ^;fc£iIS#BHB«£P¥ 

&tfxi±a«H«cfcyttrBiMic**ic&«ii« ou 

[0 0 4 5] X^>3>/H4lt HfS«^S2£ 

0)1 ? Atf^f ^-£16^ LtNiO)X 
^-fX(::|Z#"t5<t#l^ #x^-f x$16x16a>iB9i(:: 

y<?\z^\L. a»«--7^p^p»v^s*3(Dift«*tt 

£ L r S^bSISPBK 7 &tf XltlilK 8 iz 
[0 0 4 6] Bj^k^ h;M$aiBS&6i*llH£{l^s 2cd 

L^-A(C[H]^ L*=iiHft9 -f ^fi^-S 3 CttOT#7 

jxom&T— 9£ i bf^^. pbf^^-vxttBe 

ZVT^t LT«It«. **** I fcf9^V<t: LT«i 

[0047] cc-r?&<7>9*f 5>^ic*5ivc* b t°^f 

hJU«UB»6|CA*a?#ifct*. Ctl*TMc^#SB 

— 9i*«*#HBiiHft* ^u(=»»*+iSo *fc»Be 
[0 0 4 8] ^£^9 h;u^dilHi5&6ii!ii^rS]^;iij{cfc 

sss**^— KftSBBsicau-r*. ---eib^ 

^7 h;M£fcfcBS&6(£. b t°^^-V^ii^ir(i. 
^<h^iHtii^^o *aj^E— K»36BB5l*-f > h^^e 



(10) 
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[0 0 4 9] dC-CM > KH\ 

a? u— At&iHft-r--* ^(D^ea^-s £ lt£ 
ai-rftdaa-efey. n*«i*»e— Kit* &£#aimft 
£(&^afl«*£ra*ra»i*'** h^sea-rasast? 

[0 0 5 0] ^SJ^E— Kft3£Isltt5liIH«fiF#<b3tS^ 

[00 5 1 ] ;HSl(5lSS8I±X^>=i>y\— * 4<fcySfc 
T (Discrete Cosine Transform % gtife=i 

[s]£&9{cafcti-r^o DCTisis&9ii>r > h^&^itzti 

fcSHft^r— ^*DCT«»(caEaLTa^blsiBi oir 

[ 0 O 5 2 ] S^blsIB 10li#DCT M^Mb*l 
W @B 7 36^ c> fflffi * ^MT^bXf ^ ^"CM^^b L T rT 
£*«-*HblHlBi iS(/M^b[e]ffii 2fram-f3o 

^e— KSiSlaJgSs^&attiS+iS^a'l^— KS e&tfKi 

77 1 3*^LT«^b»l»lHll»7{caffi-r*i:*(c^ 

[0 0 5 3] aM^HbEBl 2(igT^b**ifcPj«^- 
^^MT<bB#ic^ii-^M^ibx^^^lcj^i:r^M J f^b 

LT I D C T (&DCT) [DS&1 4Clj£ai-f£o IDC 
4 lifflS^blHlSS 1 2^b(?)l±lA^DCTto 
it^o I DCTElBl 4^&(Bdjaii3tff«1 5£*r 

[0 0 5 4] ^(catSLElHsicx+^^aV/^— * 4*> 



9. a^HbEBi o. RTft«»^bIalBl 1 Si/Ay? 

ri 3*^LT«^biw»HiB7(catt**t**i=n» 

;HI^1 5^ir7b-A>^U 1 6ft<7)**#EFBlij 

[0055] ^aii^— k s 6 tm^^m=E— K<©»^ 

(cfi. 7U- A^'J 1 6a>a£#RgDftlB1Kffi(c«M 

*) 3E»<R^a**lT»*««@Bl 7l::afcii£:ft<i> 0 1) 
*»«EBi 7(iccDiij«»^~^^ffij^^^ hA/ttdJEl 
B6**&as**i*lilB*ip)Bi#'<* h;us5ic*N£LT 

[0 0 5 6] -r&fr*>ls#««@Bi 7i*. IH^iSi^ffl 
'E— K<D»fi\ 7b-A^^'J 1 6 0a£#HglHftfle« 
^O^ttiLT 7 KUX*. MS"^ h;UttttilslB 6 36<att 
ft* LTl^^ □ 

;H»si sicam-r 

[0 0 5 7] ;1t^[e]B8f£X^>3:w<— £ 4fr£>a 

tufltiaBi 7^e>aai**tfc^sv^p^p^>>(c^i6 

TCOH^^— ^0i^f-^DCT@89|: 
atil^6 0 c^f-^liDCTliSg, M-^lbEB 
1 o. pT£ftl?*fl:ll]Bl Utf/^77 1 3jj>Lt 
fi T i b S j » 0 B 7 I = a th * *i £ £ * I z ft B I = SB * * *l 
£ c *f:C(Di»f- £l£i£S^ble]Bi 2St/l DC 
THB1 4(Ccfcor»HrM(=«#**L-cai*«l 

[00 5 8] 1 5 (i 1 D C T 0B 1 4 ^ 

m^mmm<Dmm.7--9£i)ng:'tz> Q ctuzxymmth 

[0 0 5 9] ^(CjH^IH]£&8[CX^r-V>=l>/<—^ 4^ 

A^i^H. ^^-K^SlHlBs^baai^+t^^)^: 

* (c<7>ig£-p e^^vtoHfliT— *) *<K^ta**fc 

M#»«I§IB1 7U:afci5£*L3o UtMiSEBi 7(iz 



(11) 



ftP^¥ 1 0- 1 6 4 58 8 



*ULT*B»BBB«£±JSIU ;1Slt:@&8;&tf;1§|i:§§ 
[00 6 1 ] ;1tl?IS»8l£X*«V>:3>/\-— £ 4fr€>£ 

r**«»M«0>IB«T— 4i*lt»LrTa«l»i: L 

iHiti-r-So c<oa»-r— 5r|*DCTlslB9. a^HbEIB 
1 (K pTKfi»^k@»1 1&tf/^77 1 3^LT 

& 0 *fcu(Da»f- 5»ttaafi^bEiBi 2^1/1 dc 

4(CcfeOTJBBfW(=»**U-C3l«»1 Sdtt 
lti**L*o ilSl 5 I* I DCT0S1 4^&5Sffl*+L 

£M#t-*ic % M^ttaBfti 7Ax6ams*i**ai 

#BB»<&H«^— *£»!TrSo c frizzy «»«(:: 
L fc B tf O ^ -V (DBa^r— £ *>q# 6 tt -6 o 
[0 0 6 2] JRSlRl^a^— Ka>»*«Cli, 

(CO>»*I tf^fMIif"! SO **#KB 

7lciHtb^^^o Hi#tiHRBEfti 7liC(DIii«^-^$- 

-So 

[0 0 6 3] ?tt2b*n#ttftHHM 7 li. SWrfifffB 
^E— KG)**. ^U— A/^E'J 1 6(0ia*#^©«fE1t 

h;UftffllslS&6^a£tl*L-Cl>^T^P^P^^(0(i 
[0 0 6 4] }HSC[5lSS8(iX^>=J>/<— ^ 4 75>t>ii| 

7^f,iiidi^*ifcas^>7P^p^^(c*ns 

3SS£ LT(?)^f-^^f, C0i^f-^SDCT 
0£S9{ci||dit- -So ^a>*»-r— *I*DCT|HIB9. M 
?ft@BH o. nj£ftft#1bls]»l 1W/\'777 1 3 

l Ta^bfliwinB 7 icintts $ *i£ <b ^iznaw- aj 

I DCT0SS1 4lc«fcorJ»HfMlcfl|#**tr;**»l 
[ O O 6 5 ] ;H§:§§ 1 5 It I D C T @S§ 1 4 biHiii * 



*i*fi*H*— n*»ffi[l§l»l 7*&atHS*ift* 
»»BB*a>B*^-* z*il=*«J»Hf« 

[0066] ( 2 - 1 ) a?{bft|{IPfi|!<0t8jjK 

ccT?WWI»#fcl«i (=firt*a*fl:*M»7a> 
«rtlcoi*T»H-r*. B2|c»-T*3i::. a?1bfHtt 
7 1*. WT(=IBWr *«*ft««iT^=r U XAlcj£ c 
fc:?P^A£lEtiJgM*£ LT0ROM (Read Only Me 
mory) 7Ai:fittLtS«, C P U 7 Bfi<C(&a?-fi:« 

9P7^u=r g XAictfcoraTflsEtt 1 o ic*ji\t 

P^P*V^«ST-<b-r-6Hlcffl^'SS^bX-T-^^MQUA 
NT£. RAM (Random Access Memory) 7C$9-^i 

[0067] a^b«ii»ffl7(cfcit*a^b*!i»7;udr 

iJX/tl=-2l*TB3* [§14^1/1115 1^^^-77 0—^^— 

v-zm^xmtt&o ::t:0Wli«»«tti 

asy. »ftiwp7;^'jXAii)i»st4»ic, $f f 

-f i?*iUBk««#s 1 *H56(D«^bx-r^^-eflF^b 

tia-c»#aTj (j =i-n) sftsi, ^a#^L, 

[0 0 6 8] MBJ:* a^bflf»»7ttH3ea>a^b^ 

^^^ossa^bisiBi ofzaiai-rso a^Hfcatti 

01*. a^b$lj»SP7(C < fcOTjg^^*Lfca^bX7 1 ^ 
^QSlC^^l^T. DCTlEliS9^bS±i**4x^DCT 

«asa^bLTRTK*»#fcB»i ucau-r*. rt 

£*»^blaittl 11*. a-^iblslK 1 0^b(7>tH*$Rl 

u aK»#ib«ax£a?>fb»iftffi7i=attj 

^a^stiiL. a»«±»#ai=»^i^r#7i^-Aft 
a>«iar»#aTj"tiwiL, ram7ci:»h«. 

[0069] CPU7BI1 Xf^^SPUUlM 
*|»T;U=fUXix$gateL. X^^^S P 2{Z^^L^T. 

b e^^vrct5(+-5*-7<7 p^p^^icoi\r©#Bga 

•lCffltS*lf=fia«S/<777©*l*d 10 . dP 

o ai/d b 0 ijta-raHHriMiittftVisaTftxx 

7^(qi PREV) aves (q PpREV) ave (q B 

PREV) ave ^ttJ^fiS^. Zti^ti TIOj . k p x ( q ] 
PREV) ave riOj ) Rt/kB x (q I PREV) 

ave CTttibft riOj ) Ir^-r^c, CZ^Kp = 1. 
0. KB = 1.4-Cfey, Lf:fX h^T;KD±i^<t 
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[0 0 7 0] iUTC PU7B(i, X^'V P 3 (Cfc 
l^T. *^>£curr_G0P £S$]<DG O P [zJSifc Ltz 

£GO Pcurr__G0P (c»Jfr*#7 AS(DfOar» 

§iTj £ ram7 c cfcyw&tt^aju as»#<bs 

Picture rate N 

Curr_br= ■ 2 

N 

I*. h»^b*a*»fflLTl^*(Dl?. X^ 

P 4I=£I^TIFU1 LtzW-Qlzy h U— hCurr_br(i 
go P§lr^^b-r^ci:lc7^^ 0 
[0 0 7 1 ] h U— hCurr^brCDStil^Slco 

L\T[Il5{C^-r^P— h*ffll*-CBMJrr &o CP 

U7BI3\ X^^^S P 3 O & tf*V h U— hCurr 

_br(D»tti«Ba$Bat&L. X^^^S P 3 1 (cfctvT. 
7l/-AS^*^> h^6£0>$(D*0>$fiIk£ft) 
«Hb"*-* fi^-fl:»*£ LTL>^GOPcurr_G0 

p 4>r=fcMt*#7u— Aa>»jar»#*Tj asu&tts 

S P 3 2dfcl\-c. fr^b##i£ LTl^GO Pcurr_ 
G0P^^k#@(7)^U-AOSiJ^r^^MTk £i83j:§§ 

[0 0 7 2] iLNTCP U 7 Bit. X^r^S P 3 3 iz 

£GOPcurr_G0P *P(Dy U — AiftN <t ^.fckix L. * O 

i*IKLfct ^I£GOPcurr_G0P +<D£T<7) 

Curr br 

r = 2 x 

Picture rate 

f^CD^r— £M (t^f^b-h Picture_rate) Cift-f 
S^iSfcf^ hL/- hCurr_br (sp^^^b^— *iiJg) 

(Dmsi^mzti&n 1 a>/<^>— $ r ^^ai*r^ 0 c 

CTiX^f^S P 4(C^>LNT§:£±i LfcViSt^v hb-h 
Curr_brf£GO P^lc^b^3tf>-e; Cft.cStbLTm 
1CO/\ 0 7^ — £ rtGOPSi:»t«:^l:W. 

(Q I pTev) ave 

d I o — 

3 1 

[§S3 0] 

(l Piret) ave X r 

dPo = 

3 1 

(§&3 1 ] 

(Q Btnv) ave Xr 

d Bo = 

3 1 



Wit LTl^GOPcurr__G0P (cfcrt^ 1 ~P U— A^Tc 
y<D¥^tf^ KL/— hcurr_br£. ^ft^bx— £ £ 

[S27] 



(27) 

A(coiNT0>9I^Tfc^MTj A<3lfg{6sum izm 
asnri^utflKirxf p 3 4(c*fe<*. * 

*>>*<D*^> Kfllk £-f >^ 'J > h LtXf^^S 
P 3 2|cstt; 0 

[0 0 7 3] t&htCPU7Blt, 8M£»^b*t*<t 
LTl^GO Pcurr_GOP *^^r U— AcftSJ^T 
ft^-MTj O^mfiisum £*#££T?X^v;/S P 3 2fr 
£>X^V^S P 3 4&T*(DmmJ\s— ^^HfT-T^o CP 
U7BI*. X^^7fS P3 3(caL^T^S$gm^#^ 

Xf'^SP3 5l:l^ Xffittsum &tftf^ 
•VU— h Picture_ratelc^o*^r. ^bMdrlt 
U6GOPcurr_G0P icfcrt^ 1 Z? U— A^fc y <D¥*3 

tf *V h U— hCurr br£SdJ L. Xf7^SP3 6Cfc 

l^TViStf^ K U— hCurr_br<D*fcti«i3I£87 LT^ 

[007 4] CPU7Bli, X^y^S P 5IC&UT. 
^Fi^e^ KU— hCur^brSl/t 0 ^^-^ U— h Picture 
_rate(c^o*#. 

[&28] 

(28) 



[007 5] ^l^CPU7Blt Xf^^SP6Cfc 
l^T. X^^V^S P 2(CfcL\T^^X-?tL I t^^-V. P 

HjM^HbX^:/^ (q ipREV) ave > (qPpREV) ave 
&Xf (qBpREV) ave Xf % y^S P 5 d&lNT^tfi 
LfrB 1 0>/<^*— $ r tlzm-5&; 
[^29] 



(29) 



(30) 



(31) 



(13) 
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&**i?*imi*x* m&^\tnmt lti^^u— a 

SW*/< 4 V^T0)3t;1SJSd I o . dPo &(/dBo 
[0 0 7 6] ZCt^fXh^fiUl 11(0/^7 

fcf^ hU-htfGOP*l:Wbt«fcftlc* 
/< % >^7<©3fe3SJtd I 0 . dPoMdBo ^GOPi 

[0 0 7 7] ccT?»a&-r 5 x-f 5>*;HMft« 

1 (C&ltTStDOG O P kLP£0)G O P l-ifcli-£>#iii 

RtfdBo Sffdi-T^KJ-f*. Xf^^SP6i:fc(f§ 
¥*&**ftX-f-^^ (q IPREV) ave * (q PPREV) 
ave (q BpREV) ave t LT. ^ft^ *i 1 OfffrcDG 

o p ic as (t * *nr«* << zf&o&mEi+it* n- v z?q <d 

[O O 7 8] tOtf^v^«if§S 1 izfci^xm 

fbX-T^ (q IPREV) ave . (q PPREV) ave 
(qBpREV) ave tLX. Xtt^^S P 2 |c*5t\T»ffi 

Lfc«*«HHttfcLrMi^«cti=«fey. tern®.**:? 

SCOffiSlW^'^^^T^SSlJSd 10. dPO d B 

o *iwju. «toa>GOPisjma>Gops»^b»ai: 
Lr L^»&rctt. ^ir^^s p 6 (cfcit^3|ii*ifi^b 

X-x^^ (q IPREV) ave * (q PPREV) ave Eilf (q 
BpREV ) ave £ Lt, **l-FtLl*IBfl<»= 1 ^wKDGO P 

fi9in«:/<*V77a>XXad IO . dPo&tfdBo * 
^ (q IPREV) ave . (q PPREV) ave (q 

C j - 

d*i = d*o +Bi-i = 

ame +lc*5l\raaE??^b*fat LtU-57^P?P7 

* j (co^r^aga^b^T-'v^Qj ^§:fch-r^i^(c 

JBl^ffifflMft/^V^TtDftSSffid * j Cd I j , dP 
j X!£dBj ) £WiZ<?>/^*—9 t LTj?EiJ-f£o C 
CT?CPU7B(*. (32) StlCfclt&d *0 tLX. 
%m&54 -JlZI&CX. Xf7?S P 6 (c£Sl>T3?tij L 
fc(RSWft/< % >^7 r <D3t36jad 10 * dPoXlidBO 
£tOXI!tt& Ltffll^4. 
[0 0 8 3] ZCVB}-] it. M&$i^>\ttt%Lt LtlN 



BpREV) ave l*s G O PS(-JE$fr£+i'£ Z k lzt£ q 
[0 0 7 9] ^TXf^^S P 6lCfcl^-CafcfcLf;r<E 
3B»ft/< % >77(D3t;1tSd I o * d Po Xlid Bo it. 

i^bXf7^ (q ipREV) ave . (q PPREV) ave A 
If ( q BpREV ) ave t G O PSlcJtBrf- £<DT?. Xf7 
P6C6L>t»ai LfcS3<&/<^*— * <t LTC0{5 
S^/\^77(^SMd*0 Ot£*>*>d 10, dP 
0 MdBO ) liGOPSCISfS^CtlCJS^o 
[008 0] ^UtCPU7B[l Xf7^SP7l:fc 
Rtt»^<b*Mft£ LTU4GOP0)*(DGOP|C 

o . d po &xfd b 0 swaa-r-sie^ffli^^iaa^b 

*TVZf (q IPREV) ave - (q PPREV) ave (q 
BPREV) ave ftjrttrr*fctf>l=. I t°{7f-V, P 

^f^^QtD^ttfi^ttff-r^JbPWSq I sum . q Psum 
S^qB S um £*D»Hb-r5£#u:. #Ift^-f?Sfl)7 
<7n^p^^a>ft**«!7> K-r-&*^>^mb_num U 

mb num P&tfrnb num B&tyMit-fr & a 

[008 1 ] tmcPU7Bft 9£ft9fl:ttft& 
LT^4GO PtpO)±X(D7 Is— M,0)±X(D^O UZfU 

VOKii^x. «-Bj«*-r^S(c#Hga^bx-T^^Q 
(D«***t-?*i*Q#»q I sum * q Psum q B sum 

£>o tfcoxfla^SSq I sum - q Psum &tfq B S um 

2jO>£mb num I v mb num P&l/mb num Bit. G 

OP*c*DJ«HbS*L*. 

[008 2] *L>t?CPU7 Bl*. X7 4 V^SP8|:fc 
t^T. Sttfi^b****: LTl*5? U— ACurr_frame 
LTl*4GO Pcurr__GOP q^ODfr&J 

«E»#flS*rtfc£ Ltl^7U-Ai:-3^Tfl)7^ □ 3?P 
VOft^^* j ttOfflft-T^o i^TCP U 7 Bl*. X 
T- % V^S P 1 OlCfcl^T. 
[»3 2] 

1) ^Tcurr frame 

(32) 

MB_Cnt 

U— ACurr_frame (cfc(+-&ataa>v^ wjuW 
A>t> ( j - 1 ) #StD"7^P-?P^^*T7lr|l(B(C*± 

Lfc*^»^a (flEffl^a) (D^tiZmL. r curr _ 

frame l*8a»tft»*i: LTl^'ST? L> — ACurr fram 

e c0fiJ^T??^aT^S^- o ffiotd *j (i. gtstt# 

1b3^^<t LTL^-i)*^ U — A(D j #@COV^P^D^^lC 

oLNxo#Bsa^^bxx^^Qj $«a-r-&B#^[c*5(+ 

t it. &mtttn.k LrL^-5^U— AlCfclt^V^P^ 



(14) 



ftB8¥ 1 0- 1 6 4 5 8 8 



[0 0 8 4] ttOTCPU7Blt Xf7?SP6i:fc 
U>T§:di Lfcftlffift* -f 3 ^ <h L X 

lidB 0 ) ^fiJ^flirLT. M§l£|g3 0>/^>-$|c. 
( j - 1 ) mmo>-*<?nynyv3i~eizmmz§&±i,tz 

ACurr_frame (DHST^^a t C urr_f rame ^SftfiF 
LTl*4^U— ACurr__frame £>&v^p^ 

p^^rc^icay ^rfctfi3eLfci#a) j-iti 

*-C<&a5eSST»#«a>*tt ( ( j - 1 ) x Tcurr_ 
frame /MB_cnt ) tO)S» (T^P^P^^SO)! 

d * i x 3 1 

Q i = 

t 

£ffl^T. £ttfr*1b»feJ: LTL^P^P^ j 
©♦Bia^bXT^Qj SftfflLfclft* Zf^SP 
1 2(=£l*T. SB7*p?p^ j doL^TlTttl Ltz 

^ p 1 sum - p p sum 32.fi q B S um L&t;<t 
ij^^^mb num I, mb num PXIimb num Bj-f > 

[0 0 8 6] 3iUtC PU7BI*, Xf ^^SP 1 3C 

1 

Pave * 2 P m 

6 4 

fitPm ro^F^filPave 2 £ Lfct ©* . ii§s£ 

■9-^^P«V^sblkl=fcl+€>±T©Blg (64{1) (coivc 
HdJL. -tLf>=&limSI=#aiLfc;1lg:!i3m (P m -P 

var, blk =£ (P„-f .,.) 2 

m- 1 

actj= 1 +min» b ik = 1 to 4 (var sb 



% V^7(D3fc;1lfid * j (d I j , d Pj XI* d Bj ) t 
LX&Stf-Zo C+LfCcfcy, X-x^^S P 5fCj3LxT« 

£GOPCurr_G0P icfclvcKlb Lftl*«fc 5 %2.<D 

■7 * □ 3f □ V O %\z%mt « J: 5 left * HT l> £ o 

[0 0 8 5] *l\T*CP U 7 Bl*, Xf7^SP1 1 [Z 

r<7>{gSMft/<^^T<D3S3Sffid * j \z&-3£^ &5t 

(33) 

^TCDa^bx^^MQUANTj £1b 2 CDMlHbX^ ^ 

tltltlitSo tftfe%CPU7BI*, *f7{7P^ 

uvl j $40(7)h^^^p^^ (^jg^P^^) sblkfc 
#9JL*:»* 4O(0#-»t^^P^^sblk(roUNT. IJ-^ 
^□^^sblk(rj3(-t*#®*fip m <t. ;*xt 

[»34] 

(34) 

ave ) 2 0>&W-*a»-9-^^P^^sblklc*5l+-6r^^ 
-<t*f>f varsblk<t lt*4 
[£*3 5] 

(35) 

[»36] 

lk ) (36) 



£JSl^T. 4OCD+h^^P^^sblk05*>. Wl'^OTO 
f'ftT^ varsblk^^^-t^^P^^sblk^r^^^r 
t^-f var s blk£^n^P^ j (coi^Ta)^^ 
bf^-T actj <t L"Cjtai"r£o 

2 x act i + avg act 

N actj = 

act s + 2 x avg act 

Zmi^TlEMitLtz'ik* IESHbLfc1£» N_ actj t, 
Xf7^SP1 1 T^tbLfc^S^bX^^^Qj £ 

MQUANTj = Q j xN act , 



£ffll*T. 7^?D^P7^ j fc-^i^r<0«»M3S:a^b 



[0 08 7] :^i?cp U7BI1 -zon^uvo \\z 
-Ol^XCDTO actj 
[»37] 

: (37) 

[t38] 

(38) 



X-x^^MOUANTj sjtas-r-So 



(15) 
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[0 0 8 8] S!L^TC P U 7 Bit. Xf7^SP14C 

fciN-c. m&m^itttMLt Lti>£v^p:?p^ j 

m&ftmtttMtt LTl^^U— ACurr__frame icfclf 
6^&(£^p:?p*V^S^£¥1]SU S5&giH£*# 
t-t£iZ\Z. *tVZ?S P 1 5lCilAyT*. ^CD^aP^ 
P^£8Ml-<b*i#l<t Lt^Lz-A^j^V^ J £>f >^7 
' J ^ > h <t L x Xf7^SP10^bXf7^SP13 

^sp 1 4ic^iNT«^$gm^#^>*-e. Ut>iniL& 

ft^bfcfi^ LTl^£3>U— ACurr_frame (D±X(D^r 
^P^P^^fco^TM^^bX-x^^lVIQUANT^Siai-ri) 
X^r^V^S P 1 O^^X-x^^S P 1 5£-C?<7)fll 

[0089] CPU7B(i, Xf^^SPI 4C:fcl^T 

^{CtttUt LTl^^U— ACurr_frame *<8ittl?^b 
**^<t LTLn^GO PCurr_G0P (ca3l+4fH*0>:7 L^— 

t7^spi 7(rM^-c^3i^^;^a)^u— aizis^ 

L. X^ X >^S P 1 0^bXf7^S P 1 5^tO)II 

pi 6icfc^r»s<ss*»^*t?. -f fc:;b*>^jii£i^^§• 
^b;ttil£ LTMGO PCurr_G0P ^tf^TGD? A 
\Zj$\+&±X(D^<7 P^P^SMCOl^TM^HbX-x^:? 
MQUANT^^tlit" ^^T% Xf7^SP9^bXf7^S 
P 1 7*T?<DjftS/U— :7£Hfrf6o 
[0090] CPU7Bli, Xf^^SPI 6(Cfcl^T 

^itttMit LTl^GOPCurr_G0P tff-fv;i/$R* 
<1^S 1 (cfcCt««*a)GOPt?fc4^5^*«|5e-r 
C P U 7 Bl*, X^r^S P 1 Slcfcl^TgffiiaS 

JbD»gq i sum . q Psurn &tfq B sum <7>^f+M£ * ^ 

>£mb num i % mb num P&tAnb_num B<Dj3*5ls$ 

ttiU:»-5i\T* #lli«*^l^#HBS^bx : r*;/:/ 
Qtf>^i<g{!£1ffcbL> S»#B«*-f.^«MMMFHb 

X^^^QCD^^M^^^MT^bX^^^ (q iprev) 
ave . (q PpREV) ave (q B PREV) ave (=ftA*T 

&d£C:«J; y * X-^^^S P 6T*ffll>^^i$jM^^bx^- 

(q I prev) ave * (q p PREV) ave »tf (q B 
PREV) ave <£><il£M£rf £<> 
[0 0 9 1 ] 3felvtfC P U7BI1 Xf7^SP2 0|C 

ii^-e. MIM^ogo picks u xf^^sp 

4^bXf7^SP1 7 £T?CDM^;U— ^SUfrt" £o 
-f c p u 7 B(i. x^vzfs p 1 8 (cfci^rftS 
e**»**-c?. t-fe^-r-f ^;U^BJfe««#S 1 l=*5 
It^^TCOGOP^lC^lNT. ^rco3?u— AlCfclf^ 
iT(D7^P ^P^^lcoiNTCOM^-^bX^^^MQUANT 
Xf7^SP4^bXf7^SP17 
*-(?(D«li;U-?Sllfftl>o CPU7BI1 Xf7^ 



S P 1 8lC*5^-C*ffittS*»*t. Xf7^SP2 1 
[0 0 9 2] l^b«ll»»7 ItiaOl^ftfilBTJ^ 

•J XAlcft ot§7^ p :?p ^ ^(cgifcij LfcM^bx 
^^3fM0UANT$S^b(s]S&1 olc&fciJU S^bS»l 

0(i. DCTEItt9^&a**+L*DCTtR»*fl^b 
*IM^7(c c fcorffiS*+LfcS^bX^^^NIQUANT{cS 

-5txr*^b-r*. fr< Lrc«>«ftflfc«#»#<b*«i 
it. pj^u- h»^bSrai=fcu^Tt,a^biSi|»L»* 

[0093] ( 2 - 2 ) jU6#j<7>a^ at/iaa 

OPSlcGOPlcfclt^, 1 2±mtzV<D¥-&&mt 
■r— *«fficurr_br£ffttiU ^S^^lff^bT-^ii 
Jgcurr_br£fflL x TGO PSCi 1 <D/^* — $ 
ffi-rso>-c. SB i <D/<^*— * r S#GOPi:fcit^ 
»^<b 7 s — £ i££cu r r__b r iz £ X tS.it * i± £ Z\ <t *< 

[0 0 9 4] *fcco>ttifc*#»#<b«MBii*. 
^b»JR£ Ln^GOPj;yil»PflWlci ojftGDGOP 

ic*5it-6#sj«-5f>f ^s^Baa^bx^^^Q^^s 

te£*D»lfi±: LTGOP»cS»*ft-6¥«l^ftXf 

(q I PREV) ave * (q PPREV) ave (q B 
PREV) ave ZfS^X. GOP*(:fc{f^li^>f 
<D & V ^ P ^ Q V 1 1 c o I \ r CD M T- < b X =r V -J Q £ W tli 

^TCDfcH^d I 0 . dP 0 &tfd B 0 ^^:ttiLrl^^ 
<DX. GOPmzm 1 ^ r A^bLTt&G 

0 p (c ^ (t a^^b x^^v ^cDii at* ft -f * c i 

[0 09 5] £l±(Dffij&lz£.tH£^ GOPgCGOPi: 
fcif-SI ASfcU (D^Hj^^b^r— ^il^curr_ 

br^StliL. ^ttspJSWF^b^-^iSflEcur^br^ffl^ 
tGOPSCliO)/^^-^ r^^cdiL. aft»-^<b 
*T^<t LTL^GO P«£ y B#^6*)(^ 1 OfJ^GO Plcfc 

tommt LrGOPSlcMSr^tt^^^fi^bX^^^ 

(q I PREV) ave < (q PPREV) ave X(i (q bprev) 
ave a*»*ft»*fc Ltl^GOPCOUTSiti 

<D&Z> Is— Mzfti-t P ^P (COLNT 

a^^bxx^^QSStii-r^isJ^ffli^ffiffiM*:^*^^ 

TCDSjSJtd I 0 . dP 0 St/dBo S«3©/^^- 

1 o . d P 0 Rlfd B 0 US^^-'lb^^^ LTl>6 

i>^t^p^p^^ j 0 1 ofl^^^ n7aW£x<D 

&m&$ << ?mz%zo>^=? t Lxofamtote'* 



(16) 



ttffl^ 10-164588 



V77<DHffi&d I j . d P j Rlfd B j t 

U S»iESMtt/<^?7<&fc»ad I j . dPjXIi 

dBj m^n^immtLx^^GOPiz-oi^xu 

*« * ^>ftt # 0)» L * * # J« L fc**fc X ^ ^MOUANT 
^ftdiLfcCl^lCcfcy, B 1 (D^^— * r £#GOP 
(cfcltiViSW^b-r— ^iSJScurr^brlciSCT^b* 
6 c£ GOPSlcgl a>^3*— £ 

r ^J6<bLrti*GOPraic*5it*a^bx-r^^a)a 

SfcEl 3 & H 4 cfc 5 teMdMbT;u=F U XAS^ 
ny^AfcLTlMMM* (ROM7A) [zKtttZZit 
(Ccty. pT^U— h»^b*5Clc»l£L»5fi^b*]» 
£'n5^k(DV£Z> Rftft^ft-sitbSK 3 c fc 

[009 6] (3) m3HJS^J 

§G£.ft^&\z&r5i^x&7 AS<D9JST»#**Sfe 

7CDRAM7 C[C^&^ftLtcli^lCOl^T^-<fc75<. 

T#GOP^<7)flJ^r^M^^L. ^I£#GOP§ 
a)9jaT»^»*«T-<b*J»«70)RAM7 cicttfflu 

^ucfci+as 1 x^^ic&it^R (GOPC4^-bti 
[0097] *fc±aa>SJfi«wi=*5i^T{±. 7*-rs>*;u 

StDSsJiTft^a* ^ tf>fiT-*b*I«l«P 7C0RAM7CIC 

Hbf, f^fy^^KMfS i ^EScoM^Mbx^y 
4(C^a^bT;U3*yXA<DgfiJCD^k3lX-r^^<t L 

[0098] * t)ir±*a>jgJB«(c*5i^rf*. gop$ 

^■Tcfcaic. ftst i itu47 i/-A$s^ 
t?7I/-a$ 1 ofox^^f K*i±ruK cta^Lrsp 



fcGOP*y 0>j^if2GOpm<i-e 

[0 0 9 9] *&lC±aa>SUtfi!||C33Lx-C[*. 

cDfi^bX^^^fiF^bLfcBR(c^Lfc*±^#S 
A«0>tiaTff*Jt«jK71b«m> 7 <D R A M 

*«t«^b*l«!»7(=aUlLTR AM 7 C 

[oioo] *6(c±aa>st6fi»j(cteLxTtt. spts*^- 

jbX^^^ (q IPREV) ave . (q PPREV) ave 
(qBpREV) ave £G O Pgdglfcii Lfc«^COLNt2 

(c^^M^-^bX^r^^ (q I PREV) ave * (qPPREV) 
ave 2k t/ (q bprev) ave 

g^ibX-x^^MOUANTcOSltb^T Lfcft. #^U-A 

«**f ^S(Z>^S^bX^^^ (q I PREV) ave * 
(q p PREV) ave (q B PREV) ave 

P 6lc&M+3¥^MdHbX^)/^ (q I prev) 
ave * (q PPREV) ave (q B PREV) ave £GOP 

[0 10 1] ^? f>(Z±iZliCD^ffi^J(ZfeL^Tfi. H3M 

m 4 \z7ji Ltz^TitumT ;u=r u xaj^p ^a^l 

IS L#6S^b#Iffli£fTd cfc ^ (c Lfc»*lcoixr iS^< 
^b*H8T;u=fyXA*/N— K^xTT?Sffl-r^<»:aic 

[0 10 2] 

x. »i©fl*«*ffii=fiit4*2(Dift«*iaafcy(0T 
iss**^— *a**»aL. JHCMmMfeyi=fiiftd 

&¥-Qfi^itT-$mm&m^^xm£ft&n 1 



(17) 
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[■■©■JHftKni 

[B3] I^MIMlcfclt^i^b7;ni* l JXA 
(i) a>tt^i=tt-r*^p— ^-v— h-efc*o 



[13 4] *^<b«HP«n=i3it*«^ft7Ju=ryXA 
(2) (z>uiflaic«'r*^p— hTfcfto 

[B6] tea>HJ6«(Ccfc-&3|z^ie^ hi/- h<D^ai*;£ 
1 Rffc1t9&4HbStt« 2 -r^» 

seen. 3 ■A»9ibHfftt«iLi§iEft. 4 

5 KftftHtt. 6 m 

h;u^tb[Hi£§. 7 fl^b*i»n]»* 7 a 

ROM. 7B CPU. 7C RAM. 8 

ESS. 9 DCTleiss. 10 M^b@8, 1 1 •■• 

■■■*] , MH9#<bHHK 12 &RTit®$&. 13 

j<vz?t, 14 i DCTSSS, 15 1 



[Hi ] 



S3- 



S3.S4- 



S2 



3 -y;*-? 



-Ji- 



8&£ 



-Ct. 



SI 



S5 



S6' 



.S6 



S7 



DCT 



-IKKIANTS10 



10 



i 



LI 



mass 





f 1? 






7 l A 


0% 







IDCT " 



/?7 77 
13 



[B2] 



7B 



,7C 



ROM 




CPU 




RAM 







~oy-~J Piquant 



02 »{b*!IW«$<D«/£ 
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[[H3] 



c 



I 



(qlprev)ave-^lO 
(qPprevJave^-kpX (q[ prev )ave 
(qB P rev)ave J «-kBX (q[p r9 v)ave 
I 



c urr_GOP^r^lacDGOP{w^f £ 

3 



curr.GOPcD^t*^ hi/- h 
cuur_br£^#>?> 



|r*-2 x cuurvbr/ p i cture_rate 



dPo^r X (qp prev W31 
dBo^rX(qB prev ) a ve/31 
dIo^-rX(qIpi5vW/31 
Y = 



qPsun-HD , mb_numP*-G 
qBsua^-O , iab_nuinB*-0 
q I sua^O , mb.num I *-0 



SP2 



-SP3 



-SP4 



curr_f rame § curr_GOPcD 
frame fc-j" 5 



<2> 



(!) 



a 3 m^itpfflr iv =r y x a < i) 



(19) 
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[04] 



© 



curr_G0P£&.£> 
GOPJrififeS 



.SP20 



( qPprev) ave«-qPsun/mb_numP 

( <lBp r ev) ave^qBsun/mb_numB 
( Ql Iprev) ave^-q I sun/ mb_niM I 



j«HL 



-SP9 



SP15 



, d (j"l) X Tcurr_f rame 
d*,-d*oHB M MB Cnt 



SP10 



T 



^yspn 



Qj*-3ixd*j/r I sp!2 
JL 



Q^suif^Q j^Q* sua 

mb num*«-mb num*l 



SP17 



curr_frame£:2K£> 
frame fcii *b £ 




14 i?W7A^ U XA(2) 



(20) 



ttffl¥--\ 0- 1 64 58 8 



[12 5] 



SP34 




SP30 



curr_br-t~suo/ N x p i ctur e_r ate 



C 



-SP35 



RETUBN 



SP36 



[06] 

i i+1 1+2 i+3 i+4 i+5 1+6 1+7 i+8 i+9 i+10 

\ N IN IN IN f\ IN IN IN IN N 



N N 



N 



N 



N 



N Nl 



N N N 



N 



06 fft<oftfc«c±33|*$ey h u- hco#tb^& 



[SlfflB] ¥/£9$i2E 240 
[*tt«IE 1 ] 

[»jE»SUBB«] 0 0 6 1 

[«iE*afe] £g 

[0061] aacisiss 8 =i>/<— ^ 4fr^& 



ittitj-r^c :©1#t-$i*dct@89, M^MbEK 
1 0. pJSft»^blHlS&1 1 Jklfj<vz?7 1 3^lt 

tB£*L£o ;HS:S1 5(£i DCT081 4^«b&£ii2*i 



(21) 



ttfflW- 1 0- 1 645 88 



HiiE*tft»s«] wmw 

[«IE*JftJgS*] 006 7 
[*iIE7J;£] tl 

[0 0 6 7] M^b*i|^a5 7(ri3(t-i)M^b*i]»7';u=r 



fcU. m^b{WT;ua"UXA£^te-f-Sfln=. s-fv 1 
-< v^ju^d^s 1 sa^roM^ib^^^^T-^^b 

iST»tiT j (j=1. , N) $*SL. SI 

A M 7 Ct::telflL,Tl'*.5t<D<t-r'&o 



